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Background:  Neurological  involvement  during  inﬂuenza  infection  has  been  described  during  epidemics
and  is  often  consistent  with  serious  sequelae  or death.
Objective:  To investigate  the  etiologic  agent  involved  in myelopathy  post  inﬂuenza-like  syndrome.
Study  design:  This  investigation  focuses  on  virus isolation  from  the  cerebrospinal  ﬂuid (CSF)  collected
from  a 19-year-old  male  student  presenting  with  clinical  diagnosis  of  myelopathy  post  inﬂuenza-
like  syndrome.  To achieve  this  goal,  different  cell cultures  and  molecular  methodologies  were  carried
out.
Results:  Inﬂuenza  virus  A(H3N2)  strain  was  isolated  in  MDCK  cell  culture;  virus  particles  were  observedeal time RT-PCR
irus sequencing
under  electron  microscopy.  Phylogenetics  analyses  showed  that  the  Brazilian  inﬂuenza  A(H3N2)  strains
were closely  related  to  the  A/Perth/16/2009-like.
Conclusion:  This  study  demonstrates  that inﬂuenza  virus  A(H3N2)  strain  was  the  cause  of ill-
ness  of  the  students.  According  to  the  Brazilian  inﬂuenza  virus  sentinel  surveillance  data
A/Perth/16/2009-LIKE  (H3N2)  strain  has  predominated  during  the  2010  inﬂuenza  virus  season  in
Brasília  –  DF.
© 2013 Elsevier B.V. All rights reserved.. Background
Inﬂuenza viruses are important human pathogens that through-
ut history have caused epidemics and pandemics. Neurological
nvolvement during inﬂuenza infection has been described dur-
ng epidemics and is often consistent with serious sequelae
r death. A variety of clinical manifestations of central ner-
ous system (CNS) infections, such as Reye’s syndrome, acute
ecrotizing encephalopathy, and myelitis as well as autoimmune
onditions, such as Guillain–Barré syndrome, may  occur during
he course of inﬂuenza infection [1–7].7 Virological diagnosis is
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ttp://dx.doi.org/10.1016/j.jcv.2013.05.021essential and based on virus isolation, antigen detection, RNA
detection by RT-PCR, and serological analyses. In October 2010,
a 19-year-old male student presenting with fever, cough, sore
throat and paresthesia of the lower limbs was admitted to the
Intensive Therapy Unit (ITU) of a hospital located in Brasília
– DF, Midwest region of Brazil. Facing a clinical diagnosis of
myelopathy post inﬂuenza-like syndrome, a sample of cere-
brospinal ﬂuid (CSF) was  collected and sent to Institute Adolfo
Lutz on October 11, 2010 to investigate inﬂuenza A(H1N1)
pdm09.2. Objective
The objective of the present study was to investigate the
etiologic agent involved in myelopathy post inﬂuenza-like syn-
drome by using virus isolation in cell cultures and molecular
methodologies.
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Fig. 2. Phylogenetic relationships of the HA1 nucleotide sequences of inﬂuenza
A(H3N2) strains circulating in Brazil, 2010–2011. The tree constructed with the
NJ method was evaluated by the bootstrap method with 1000 replications usingFig. 1. Electromicroscopy inﬂuenza virus from infected MDCK cell culture.
. Study design
Only a cerebrospinal ﬂuid sample was sent to the laboratory
o investigate the etiologic agent involved in the myelopathy
ost inﬂuenza-like syndrome. The CSF sample identiﬁed as (DF
6727) was inoculated into HEp-2, Vero, MRC-5 and MDCK cell
ultures. Electron microscopy (EM) [8] and RT-qPCR [9] were
erformed from the infected cell culture to identify the viral infec-
ion. Viral RNA was extracted from the infected cell culture in
rder to investigate inﬂuenza viruses by using the Centers for
isease Control and Prevention (CDC) RT-qPCR. Following the
omplete HA gene ampliﬁcation by RT-PCR, the products were
irectly sequenced. Phylogenetic trees were constructed by using
eighbor-joining method (MEGA 4) [10] based on the continuous
ucleotide sequences aligned with Clustal X. The reliability of the
rees was evaluated by the bootstrap method with 1000 replica-
ions.
. Results
Seasonal inﬂuenza A(H3N2) was identiﬁed by RT-qPCR in
he MDCK infected cell culture corresponding to the ﬁrst cell
ulture passage; a pleomorphic virus particle with a higher
hickness diameter of 63.6 nm and 295.4 nm of length present-
ng in the surface typical inﬂuenza spikes was also identiﬁed;
n addition, typical inﬂuenza granulations were observed in
he inner particle under EM investigations. This characteristic
orphology of orthomyxovirus by EM is shown in the Fig. 1.
irus replication in cell culture revealed by cytopathic effect
evelopment has not observed into Hep-2, Vero and MRC-5
nfected cell cultures; in addition, infected cell supernatants sub-
itted to RT-PCR presented inﬂuenza virus A and B negative
esults.
Phylogenetics analyses showed that the Brazilian inﬂuenza
(H3N2) strains were closely related to the A/Perth/16 2009-LIKE
H3N2), the vaccine strain for the 2010 Southern Hemisphere
Fig. 2).MEGA package version 4.0.1. Only the bootstrap values of >80 are shown at the
corresponding nodes.
5. Conclusion
The present study shows that inﬂuenza virus A(H3N2) strain
was the etiologic agent involved in myelopathy post inﬂuenza-
like syndrome. Unfortunately, information regarding the potential
correlations of the number of myelopathic occurrences with the
H3N2 diagnosis has not been described in Brazil. According to the
medical information, no other disease or chronic myelopathy was
diagnosed and the student had not been vaccinated during the 2010
inﬂuenza vaccination campaign.
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National inﬂuenza virus sentinel surveillance data have shown
he circulation of inﬂuenza A/Perth/16 2009-LIKE (H3N2) strain in
he Southeast, Midwest and Northeast regions of Brazil; this strain
as predominated during the 2010 inﬂuenza virus season in Brasília
 DF, located at Midwest region.
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This investigation integrates the inﬂuenza virus surveillance
ponsored by Brazilian Ministry of Health (MoH); we receive
eagents and materials from our Institution, MoH, and Centers for
isease Control and Prevention.
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